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(57) [Abstract] 

[Purpose] To provide a liquid crystal display device , which 
may lower the cost and be favorably finished with high 
productivity . 

[Constitution] An electrode terminal 10 of a liquid crystal 
display panel 1 and a lead pattern of a flexible printed (FP) 
wiring board 4 are connected to each other through an 
anisotropic conductor 14 narrower than the FP board. Outflow 
preventing parts 4a of the anisotropic conductor are provided 
outside of a lead pattern forming region of the FP board, 
thereby preventing outflow of the anisotropic conductor from 
the side end parts of the FP board. The outflow preventing 
parts are formed by leaving copper foil for the lead pattern 
at the side end parts of the base film in the form of projections 
in forming the lead pattern. 

[Advantage] A waste of the anisotropic conductor is 
eliminated. Sticking of the anisotropic conductor to a 
press -bonding head is prevented. 

[Claims] 

[Claim 1] A liquid crystal display device, comprising: a 
liquid crystal display panel; and a flexible printed wiring 
board loaded with a driving IC for driving the liquid crystal 
display, in which an electrode terminal exposed to the outside 
from the side end part of the liquid crystal display panel and 
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a lead pattern formed on the flexible printed wiring board are 
connected to each other through an anisotropic conductor , 
characterized in that an outflow preventing part of the 
anisotropic conductor is provided outside of a lead pattern 
forming region of the flexible printed wiring board. 
[Claim 2] The liquid crystal display device according to 
claim 1, wherein the outflow preventing part is formed like 
a projection by copper foil of the same type as the lead pattern. 
[Detailed Description of the Invention] 
[0001] 

[Industrial Field of Application] 

This invention relates to a liquid crystal display device 
and particularly to the constitution of a flexible printed 
wiring board (hereinafter referred to as FP board for short) 
loaded with a driving IC for driving a liquid crystal display 
panel . 
[0002] 
[Prior Art] 

Figs . 9 and 10 show an example of a liquid crystal display 
device known heretofore. Fig. 9 is a plan view of the liquid 
crystal display device and Fig. 10 is an enlarged view of the 
principal part of Fig. 9. In these drawings, the reference 
numeral 1 designates a liquid crystal display panel , 2 1 to 2 8 
designate a segment driving IC, 3 a to 3 4 designate a common 
driving IC, 4 designates an FP board loaded with the segment 



3 



driving ICs 2 1 to 2 8 or the common driving ICs 3 ± to 3 4/ and the 
reference numeral 5 designates a printed circuit board loaded 
with a control circuit not shown. 
[0003] 

The liquid crystal display panel 1 of this example is, 
as shown in Fig. 9, so constructed that a display area is 
composed of an upper half part la and a lower half part lb, 
the upper half part la is driven by the segment driving ICs 
2 1 to 2 4 and the common driving circuits ICs 3 1 to 3 2 , and the 
lower half part lb is driven by the segment driving ICs 2 5 to 
2 8 and the common driving ICs 3 3 to 3 4 . The liquid crystal 
display panel 1 includes an upper electrode substrate 6, a lower 
electrode substrate 7, liquid crystal (not shown) enclosed 
between both upper and lower electrode substrates 6, 7, and 
sheet polarizers (not shown) applied to adhere to the 
respective outer surfaces of both upper and lower electrode 
substrates 6, 7. The inner surface of the upper electrode 
substrate 6 is, as shown in Fig. 10, provided with a pattern 
of a transparent segment signal electrode group 8 extended in 
the direction of an arrow Y - Y' , and the tip part thereof is 
provided with an electrode terminal 10 integrally formed of 
the same material quality as that. On the other hand, the inner 
surface of the lower electrode substrate 7 is provided with 
a pattern of a transparent common electrode group 9 extended 
in the direction of an arrow X - X f , and the tip part thereof 
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is provided with an electrode terminal (not shown) integrally 
formed of the same material as that. The electrode terminal 
10 formed integrally with the segment signal electrode group 
8 is formed to be exposed to the outside from the upper and 
lower end sides of the lower electrode substrate 7 when both 
upper and lower electrode substrates 6, 7 are stuck to each 
other to have a predetermined positional relationship , and the 
electrode terminal formed integrally with the common signal 
electrode group 9 is formed to be exposed to the outside from 
the left end side of the upper electrode substrate 6. The 
segment signal electrode group 8, the common signal electrode 
group 9 and the electrode terminal 10 are formed by a thin film 
made of ITO or the like. 
[0004] 

The FP board 4 is formed on a base film 11 made of a 
polyimide film or the like by a predetermined number of lead 
patterns 12 obtained by etching copper foil and a dummy pattern 
4b in a predetermined pattern, and the tip parts of the 
respective lead patterns 12 are arrayed at the same pitch as 
the electrode terminals 10. The FP board 4 is loaded with the 
segment driving ICs 2 X to 2 e or the common driving ICs 3 1 to 
3 4 , and the respective terminals of these segment driving ICs 
2 X to 2 8 or the common driving ICs 3 X to 3 4 are selectively 
connected to the respective lead patterns 12. The dummy 
pattern 4b is connected to an earth terminal not shown to 
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thereby protect the liquid crystal panel 1 from the influence 
of static electricity and noise, and it is formed outside the 
lead pattern forming region on the FP board 4. 
[0005] 

The lead pattern 12 group formed on the FP board 4 and 
the electrode terminal 10 group formed on the liquid crystal 
display panel 1 are connected to each other through an 
anisotropic conductor 14. The anisotropic conductor 14 is 
formed by mixing conductive particles in thermosetting resin 
and shaping the same like a sheet or ribbon , two members where 
a conductive part is locally formed are disposed on both sides 
of the conductor , and both members are pressurized inward, so 
that only the parts where the conductive parts are disposed 
opposite to each other are selectively put in the conducting 
state through the conductive particles. Accordingly, the 
anisotropic conductor 14 is set on the electrode terminal 
forming part 15 of the liquid crystal display panel 1, the FP 
board 4 is superposed thereon so that the electrode terminals 
10 and a predetermined lead pattern 12 corresponding thereto 
are disposed opposite to each other, and a press-bonding head 
such as a heater tip is pressed to the FP board 4 to solidify 
the anisotropic conductor, thereby connecting and fixing the 
respective electrode terminals 10 and the lead pattern 12, in 
its turn the respective segment signal electrode groups 8 and 
the segment driving ICs 2 X to 2 8 , and the respective common 
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signal electrode groups 9 and the common driving ICs 3 X to 3 4 
through the conductive particles in the anisotropic conductor 
14. 

[0006] 

The anisotropic conductor 14 is generally wound round 
a reel like a hoop, and picked only for a required length to 
be used. In the conventional liquid crystal display device , 
as shown in Fig. 9, the anisotropic conductor 14 is serially 
provided from the vicinity of one end of the electrode terminal 
forming part 15 of the liquid crystal display panel to the 
vicinity of the other end, and the FP boards 4 , 4, ... are arranged 
in parallel at predetermined spaces on the anisotropic 
conductor 14. 
[0007] 

The printed circuit board 5 is provided with a circuit 
pattern 16 formed to transmit a signal from a control circuit 
not shown to the respective terminals of the segment driving 
ICs 2 1 to 2 8 and the common driving ICs 3 ± to 3 4 . The connection 
between the circuit pattern and the lead pattern 12 is also 
performed through the anisotropic conductor 14 provided 
serially from the vicinity of one end of the circuit pattern 
forming part of the printed circuit board 5 to the vicinity 
of the other end as shown in Fig. 9. 
[0008] 

[Problems that the Invention is to Solve] 
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According to the prior art, however, an expensive 
anisotropic conductor 14 is provided on the part where the FP 
board 4 is not fitted, resulting in largely wasting the 
anisotropic conductor so that the liquid crystal display device 
costs high. Further, the anisotropic conductor 14 is liable 
to stick to the press-bonding head to cause the following 
various disadvantages. That is, although the tip of the 
press-bonding head is provided with an elastic part made of 
silicon rubber to uniform the pressing force, when the 
anisotropic conductor 14 sticks to the elastic part to be 
solidified, it is impossible to apply uniform pressing force 
to the FP board 4, so that the finished state of the FP board 
junction part is inferior. Further, since it is impossible 
to apply uniform pressing force to the FP board 4, the electrode 
substrate 7 and the FP board 4, and the printed circuit board 
5 and the FP board 4, which have been positioned opposite to 
each other before pressing, are liable to shift from each other 
in the process of junction, resulting in increasing the 
percentage of defectives. Further, in order to overcome the 
disadvantages, it is necessary to frequently clean the elastic 
part, which will impair the productivity. 
[0009] 

In order to overcome the above disadvantages, it has been 
examined that anisotropic conductors 14 narrower than the 
lateral width of the FP board 4 are individually disposed only 
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on the FP board setting part of the liquid crystal display panel 
1 and the FP board setting part of the printed circuit board 
5. The FP board 4 is, however, provided with the lead pattern 
12 formed to the vicinity of the side end part, so that the 
length of the anisotropic conductor 14 cannot be made 
remarkably smaller than the lateral width of the FP board 4, 
and when the press-bonding head is pressed, surplus anisotropic 
conductor 14 flows out to the outside from the side end of the 
FP board 4, resulting in sometimes causing the same 
disadvantage as the above. 
[0010] 

The invention has been made in order to overcome the 
disadvantages, and it is an object of the invention to provide 
a liquid crystal display device having such a structure that 
an anisotropic conductor is hard to flow out to the outside 
from the side end of an FP board. 
[0011] 

[Means for Solving the Problems] 

According to the invention, in order to achieve the above 
object, a liquid crystal display device includes: a liquid 
crystal display panel; and a flexible printed wiring board 
loaded with a driving IC for driving the liquid crystal display, 
wherein an electrode terminal exposed to the outside from the 
side end part of the liquid crystal display panel and a lead 
pattern formed on the flexible printed wiring board are 
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connected to each other through an anisotropic conductor, and 
an outflow preventing part of the anisotropic conductor is 
provided outside of a lead pattern forming region of the 
flexible printed wiring board. 
[0012] 

The outflow preventing part is formed by leaving copper 
foil of the same kind as that of the lead pattern at the side 
end part of the base film like a projection when the copper 
foil uniformly provided on the surface of an insulating base 
film is etched to form the lead pattern. 
[0013] 
[Operation] 

Although the anisotropic conductor is formed like a sheet 
or ribbon, when the press-bonding head is pressed thereto, it 
is extended flat by the pressing force. As described above, 
in the FP board, the lead pattern is formed to the vicinity 
of the side end part for meeting the demands toward reduction 
of size, so that the size of the anisotropic conductor can be 
set just a little smaller than the lateral width of the FP board. 
When no measure is taken, the extended anisotropic conductor 
is liable to flow out to the outside from the side end of the 
FP board. Therefore, when the projection-like outflow 
preventing part is provided outside of the lead pattern forming 
region of the FP board, the extended anisotropic conductor is 
held back by the outflow preventing part so that surplus 
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anisotropic conductor is detoured in the direction along the 
outflow preventing part. Accordingly, the outflow of the 
anisotropic conductor from the FP board can be prevented . Thus , 
in press-bonding, the anisotropic conductor will not stick to 
the press-bonding head, so that various disadvantages due to 
sticking of the anisotropic conductor can be overcome. 
[0014] 

[Embodiment] 

One embodiment of the invention will now be described 
according to Figs. 1 to 8 . Fig. 1 is a plan view of a liquid 
crystal display device, Fig. 2 is a plan view of an FP board, 
Fig. 3 is a sectional view of an electrode terminal forming 
part to which the FP board it connected, Fig. 4 is a sectional 
view of a printed circuit board to which the FP board is 
connected, Fig. 5 is a perspective view of a bonding tape, Fig. 
6 is a partial perspective view of a web sheet for the bonding 
tape, Fig. 7 is a sectional view showing the bonding state of 
the bonding tape, and Fig. 8 is a sectional view showing the 
pressing state of the press-bonding head. In these drawings, 
the reference numeral 4a designates an outflow preventing part 
of the anisotropic conductor, 14a designates thermosetting 
resin constituting the anisotropic conductor, 14b designates 
conductive particles mixed in the thermosetting resin 14a, the 
reference numeral 21 designates a bonding tape, and the 
reference numeral 22 designates a separate film, and the other 
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parts corresponding to those of Fig. 9 and Fig. 10 are 

designated by the same reference numerals. 

[0015] 

A liquid crystal display device of this embodiment is 
characterized in that as shown in Figs. 2 to 4 , an outflow 
preventing part 4a of the anisotropic conductor is provided 
on the side end part of the lead pattern forming side of an 
FP board 4, and in that as shown in Fig.l, Fig. 3 and Fig. 4, 
the anisotropic conductor 14 is provided only in the areas where 
the FP boards 4 are set in an electrode terminal forming part 

15 of a liquid crystal display panel 1 and in a circuit pattern 

16 forming part of a printed circuit board 5, and the 
anisotropic conductor is omitted in a gap 17 between the 
respective FP boards 4 . 

[0016] 

When copper foil uniformly provided on the surface of 
an insulating base film 11 is etched to manufacture the PF board 
4 having a desired lead pattern 12 , the outflow preventing part 
4a is formed by leaving copper foil of the same kind as that 
of the lead pattern 12 at the side end part of the base film 
11. The thus formed outflow preventing part 4a is projected 
toward the lead pattern 12 forming side for the thickness equal 
to that of the lead pattern 12. A dummy pattern 4b is also 
formed with the lead pattern 12 and the outflow preventing part 
4a by the similar method to the above. 
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[0017] 

The anisotropic conductor 14 is, as shown in Fig. 1, Fig. 
3 and Fig. 4, set in a range wider than the space between the 
outer sides of the dummy pattern 4b, and narrower than the space 
W between the inner sides of the outflow preventing part 4a, 
and the outflow to the outside of the FP board 4 is prevented 
by the inner side of the outflow preventing part 4a. 
[0018] 

A manufacturing method of the liquid crystal display 
device related to the present embodiment will now be described 
according to Figs. 4 to 7 . First, a liquid crystal display 
panel 1, an FP board 4 and a printed circuit board 5 required 
for constituting the liquid crystal display device are 
manufactured. In forming the liquid crystal display panel 1, 
both end parts of an electrode terminal forming part 15 are, 
as shown in Fig. 1, provided with an alignment mark 18 for 
positioning a bonding tape 21. In forming the printed circuit 
board 5, both end parts of the circuit pattern 16 forming part 
are, as shown in Fig. 1, provided with an alignment mark 19 
for positioning the bonding tape 21. The alignment marks 18 
of the electrode terminal forming part 15 are formed together 
with alignment marks not shown used for sticking the electrode 
substrates 6, 7 to each other on both electrode substrates 6, 
7 by printing. On the other hand, the alignment marks 19 of 
the printed circuit board 5 are formed by leaving copper foil 
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of a predetermined shape in predetermined parts when copper 
foil provided on an insulating plate is etched to form the 
circuit pattern 16. In addition to the above, the 
manufacturing method of the respective members is publicly 
known and it is not the gist of the present invention , so the 
description is omitted. 
[0019] 

Further, as shown in Fig. 5, the anisotropic conductor 
14 having a width B smaller than the lateral width of the FP 
board 4 is provided at every disposition space A of the FP board 
4 on one side of a separate film 22 , and both end parts of the 
separate film 22 are provided with bonding tapes 21 where 
alignment marks 23 are formed at the equal space to that of 
the alignment marks 18 , 19 by printing. In this case, in order 
to heighten the mass productivity of the bonding tape 21 , it 
is preferable to manufacture a web sheet 24, in which as shown 
in Fig. 6, the anisotropic conductor 14 at a predetermined space 
A and with a predetermined width in the longitudinal direction 
of the long separate film 2 2 is serially formed and a number 
of alignment marks 23 are printed at fixed spaces at both end 
parts, and suitably pick the bonding tape 21 shaped as shown 
in Fig. 5 in using it. 
[0020] 

Subsequently, as shown in Fig. 7, with the alignment 
marks 18 formed on a transparent electrode forming part 15 by 
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printing aligned with the alignment marks 2 3 formed on the 
bonding tape 21 by printing , the anisotropic conductor 14 is 
bonded on the transparent electrode forming part 15. 
[0021] 

Subsequently, the separate film 22 is separated so that 
only the anisotropic conductor 14 remains on the electrode 
terminal forming part 15 , and the FP board 4 is superposed 
thereon . 
[0022] 

After the respective electrode terminals 10 formed on 
the electrode terminal forming part and the predetermined lead 
pattern 12 formed on the FP board 4 are disposed opposite to 
each other, as shown in Fig. 8, a press-bonding head 25 is 
pressed to the outer surface of the FP board 4 to electrically 
connect the electrode terminals 10 and the lead pattern 12 to 
each other through the conductive particles 14b in the 
anisotropic conductor 14 , and also thermosetting resin 14a 
constituting the anisotropic conductor 14 is solidified to 
connect and fix the liquid crystal display panel 1 and the FP 
board 4 to each other. 
[0023] 

In connecting the FP board 4 and the printed circuit board 
5 to each other, with the alignment marks 19 formed on the 
printed circuit board 5 by printing aligned with the alignment 
marks 23 formed on the bonding tape 21 by printing, the 
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anisotropic conductor 14 is bonded on the forming part of the 
circuit pattern 16. After the separate film 22 is separated 
so that only the anisotropic conductor 14 remains on the forming 
part of the circuit pattern 16 , the FP board 4 is superposed 
thereon, and the circuit pattern 16 and a predetermined lead 
pattern 12 formed on the FP board 4 are disposed opposite to 
each other. After that, the press-bonding head 25 is pressed 
to the outer surface of the FP board 4 to electrically connect 
the circuit pattern 16 and the lead pattern 12 through the 
conductive particles 14b in the anisotropic conductor 14, and 
also thermosetting resin 14a constituting the anisotropic 
conductor 14 is solidified to connect and fix the printed 
circuit board 5 and the FP board 4 to each other. 
[0024] 

When the press-bonding head 25 is pressed, the 
anisotropic conductor 14 is extended flat by the pressing force. 
In the liquid crystal display device of the above embodiment, 
however, the projection-like outflow preventing part 4a is 
provided on both right left side end parts of the FP board 4, 
whereby the extended anisotropic conductor 14 is held back by 
the outflow preventing parts 4a so that surplus anisotropic 
conductor 14 is detoured in the direction along the outflow 
preventing parts 4a to prevent outflow from the FP board 4 of 
the anisotropic conductor 14. Accordingly, in press-bonding, 
the anisotropic conductor 14 will not stick to the press- 
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bonding head 2 5 so that various disadvantages due to sticking 

of the anisotropic conductor 14 can be overcome. 

[0025] 

The gist of the invention is that the outflow preventing 
part of surplus anisotropic conductor is provided outside of 
the lead pattern forming region of the FP board, and the shape 
and array of the outflow preventing part may be designed 
arbitrarily independently of the embodiment. Further, 
concerning the others except the gist of the invention, for 
example, the liquid crystal display panel 1, the printed 
circuit board 5 , the bonding tape 21 and the like may be designed 
arbitrarily without departing from the gist of the invention. 
[0026] 

[Advantage of the Invention] 

According to the invention, as described above, the 
outflow preventing part of the anisotropic conductor is 
provided outside of the lead pattern forming region of the FP 
board, whereby surplus anisotropic conductor generated when 
the press-bonding head is pressed can be held back by the 
outflow preventing part to prevent outflow to the outside. 
Accordingly, sticking of the anisotropic conductor to the 
press-bonding head is prevented to manufacture the liquid 
crystal display device of high quality at low cost and with 
good productivity . 

[Brief Description of the Drawings] 
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Fig. 1 is a front view of a liquid crystal display device 
according to an embodiment; 

Fig. 2 is a plan view of an FP board; 

Fig. 3 is a sectional view of an FP board setting part 
of a liquid crystal display panel; 

Fig. 4 is a sectional view of an FP board setting part 
of a printed circuit board; 

Fig. 5 is a perspective view of a bonding tape; 

Fig. 6 is a partial perspective view of a web sheet for 
the bonding tape; 

Fig. 7 is a sectional view showing the bonding state of 
the bonding tape; 

Fig. 8 is a sectional view showing the pressing state 
of a press-bonding head; 

Fig. 9 is a front view of a liquid crystal display device 
according to the prior art; and 

Fig. 10 is an enlarged front view of the principal part 
of the liquid crystal display device according to the prior 
art. 

[Description of the Reference Numerals and Signs] 

1: liquid crystal display panel 4: FP board 4a: outflow 
preventing part of anisotropic conductor 5: printed circuit 
board 10: electrode terminal 12: lead pattern 14: 
anisotropic conductor 1 5 : electrode terminal forming part 
16: circuit pattern 
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